Background: There are several factors that lead to an improved level of competitiveness and increased net income of enterprises. Previous studies have shown that an appropriate use of statistical methods has positive effects on the level of competitiveness and on enterprises' net income in general. Objectives: This study analyses the statistical methods use in Croatian small enterprises. The goal of this research is to establish whether most Croatian small enterprises use statistical methods and whether the enterprises that use statistical methods on average have greater net income than the enterprises that do not use statistical methods. Methods/Approach: A web survey was conducted on the sample of 631 small enterprises in Croatia in 2012. In the analysis a complex survey design was taken into account. Results: The results have shown that in most Croatian small enterprises statistical methods are not used. The enterprises that use statistical methods on average have greater net income than the enterprises that do not use them.
Introduction
Enterprises, which have been described as the fundamental resources and leaders of technological, economic and social development (Škrtić, Mikić, 2011) , are faced with additional consumers' demands and the growing competition (Pejić Bach, 2014) . If enterprises want to succeed at the contemporary market, they must possess and develop the features which will distinguish them from other enterprises or from competitors (Renko, Delić, Škrtić, 1999) . It has been long considered that the competitive advantage can be achieved primarily by using only the lowest price of the product compared to the competition (Kolaković, 2006) . However, the competitive advantage can also be achieved by using differentiation in the quality of products or services in order to achieve long-term satisfaction and customer loyalty. In recent years more emphasis is placed on the quality of information.
In order to achieve and keep a competitive advantage, it is extremely important and it is necessary that an enterprise effectively conducts market research, monitors and predicts market movements, controls and continuously improves its own processes, improves the quality of its products, develops new quality products, successfully plans and forecasts sales. Statistical methods can play a very important role in the implementation of these activities. They can have significant effects on the quality of information, which forms the basis for decision-making in the enterprise especially in terms of risk and uncertainty. Therefore, the use of statistical methods can have positive impacts on the operating results of the enterprise.
Notwithstanding, relevant studies have indicated that the statistical methods use is still quite scarce. Despite the fact that there are many statistical methods the application of which is possible and appropriate in enterprises, researchers have shown that statistical methods, despite the potential benefits that might be achieved by their proper use, are applied by a very small proportion of enterprises. Hargeaves (2002) studied the level of application of statistical methods by managers. The research results indicated that only 43% of managers make decisions using statistical methods. Gremyr, Arvidsson and Johansson (2003) conducted an empirical research on a sample of enterprises and they concluded that statistical methods are very rarely used in enterprises. Gogala and Šimičević (2005) examined the practice of statistical methods use in large companies. More than one third of the observed enterprises answered that they do not use statistical methods because they simple do not need them. Bergquist and Albing (2006) pointed out that statistical methods do not have the place they deserve in decision-making. Their research shows that only 2.7% of the enterprises that use statistical methods use the methods in decision-making in crucial processes. Grigg In order to check the validity of the research propositions, an original empirical research was conducted on the representative sample of Croatian small enterprises. It is expected that the lack of statistical methods use in enterprises in general is also valid for the small ones. If the empirical research results confirm the second research preposition, a significant increase of statistical methods use in small enterprises is expected. Thus this article has an indirect aim of popularizing statistical methods use.
The paper consists of four parts. After the introduction, the research methodology is presented, including the sample description and the research instrument. The data analysis and main research findings are provided in the third part. Finally, research results are discussed and directions for future research are given.
Research methodology

Sample description
The target population consists of small Croatian enterprises that are registered in the Court Register of the Republic of Croatia as limited liability enterprises in accordance with the Companies Act (Official Gazette, 152/11) and that are subject to the submission of annual financial statements in accordance with the Accounting Act (Official Gazette, 109/07). Pursuant to the Accounting Act (Official Gazette, 109/07, Art. 3) small enterprises are those enterprises that fulfil at least two of the three criteria: the amount of their total assets is lower than 32,500,000 HRK (Croatian kuna, the Croatian monetary unit); the amount of revenue is lower than 65,000,000 HRK; and the average number of employees during the financial year is less than 50.
According to the Croatian Company Directory of the Croatian Chamber of Economy (Croatian Chamber of Economy, 2013), which is an integrated database containing all registered business entities in the Republic of Croatia and which has been used as the sampling frame, there were 87,805 such enterprises at the beginning of the survey (in October 2012). It has to be emphasized that an in-depth analysis of the enterprises' structure has shown that there were 30,449 enterprises with the annual average number of employees being zero and that 59,157 enterprises had not provided an e-mail address. The enterprises with the annual average number of employees being zero are not going to be considered because those enterprises are mostly shell companies, i.e. without any business activity. Whether the enterprises have an e-mail address or not is a very important fact for this survey because the enterprises are contacted by e-mail. The e-mail, sent to the enterprises, was an invitation to participate in the survey. The invitation e-mail also contained a unique hyperlink to the on-line survey which was hosted on the University of Zagreb Computing Centre servers. The on-line survey was made in the LimeSurvey system (University Computing Centre, 2013). Consequently, the enterprises that did not provide an e-mail did not have the opportunity to participate in the survey. This one could lead to a coverage error if enterprises that do not have e-mails are systematically different from those that do have an e-mail. For the purpose of this paper it is assumed that there is no statistically significant difference between enterprises with and without e-mails. For that reason the target population contained 57,356 enterprises, but the surveyed population contained 24,618 enterprises. The target population is defined by subtracting the number of enterprises with the annual average number of employees being zero from the total number of small enterprises. On the other hand, the surveyed population is obtained by subtracting the number of enterprises with the annual average number of employees being zero and enterprises without an e-mail from the overall number of small enterprises. Table 1 presents the number of small enterprises in Croatia at the beginning of October 2012. The enterprises were stratified according to the enterprises' main economic activity. The National Classification of Economic Activities (NACE) from 2007 identifies a total of 21 areas of activity (Official Gazette, 58/07). Since that is a significantly large number of activity areas, and since there is a very different number of enterprises operating in a particular activity area (in some areas there are only a few or even no enterprises), these areas are grouped into four independent and nonoverlapping (mutually exclusive) groups or strata. So, the first stratum consists of industrial enterprises and enterprises whose main activity, according to NACE from 2007, is mining and quarrying, manufacturing, gas supply, electricity and water exploitation en, or construction (areas B, C, D, E, F). The second stratum consists of commercial enterprises or enterprises whose main activity, according to NACE 2007, belongs to the retail or wholesale trade (area G). The third stratum includes enterprises engaged in accommodation and catering services, transport, storage and communications, financial intermediation, real estate and renting, business services, education, enterprises engaged in health care and other services (areas H, I, J, K, L, M, N, O, P, Q, S). These enterprises are commonly named service industry enterprises. The fourth stratum includes remaining areas or other enterprises whose main activity is agriculture, forestry, fisheries, arts, entertainment or recreation and enterprises engaged in activities of households as employers and other sectors (areas A, R, T, U).
Since this was a web survey, there was no need to do geographic clustering of enterprises (elements) to reduce survey costs. Also, enterprises could be easily identified on the available frame. So, in this survey, cluster sampling was not used.
The survey data collection lasted from Thursday, October 10, 2012, to Sunday, February 17, 2013. The invitation e-mail was sent to all enterprises that were included based on the definition of the surveyed population. The reminder for participation in the survey was sent twice. At the end of the data collection period, 631 enterprises participated in the survey resulting in a response rate of 2.56%. Table 2 provides the distribution of sample sizes and response rates by strata.
In the analysis of weights only a nonresponse adjustment factor (wnr,h) is going to be used, and thus the final weight is going to be equal to this factor (wfinal,h = wnr,h). The sample selection weight (wsel,h) is not used because all 24,618 small enterprises were invited to participate in the survey. Also, it is concluded that the post stratification factor (wps,h) does not have to be included in the analysis. The post stratification adjustments have already been included through nonresponse adjustments which are based on the known population counts. So, there is no particular reason for introducing more nonresponse adjustments. The nonresponse adjustment factors that are going to be used in the analysis are shown in Table 2 and were calculated as: wnr,h=1/rrateh=1/(nh/Nh)=Nh/nh.
Research instrument
There are two key variables developed for the purpose of this paper. The first key variable includes data on statistical methods use. This variable is in the data set named UsageC and it is a binary variable that is equal to 1, if the observed enterprise uses statistical methods, or 0, if the observed enterprise does not use statistical methods. The second key variable is data on enterprises' net incomes. This variable is named Income and it is a numerical variable which contains data on net income of Croatian small enterprises in HRK for 2011. This key analysis variable has 20 missing cases in total, i.e. there are no data for 3.17% of enterprises in the sample. The reason for the missing data is that those 20 enterprises had not existed or had not done any business in 2011. This rate of missing data is considered very low, and because of that it will not require any additional weighting or imputation. The first key analysis variable UsageC has no missing cases.
In the analyses the complex survey design, design effects (Deff), including weights and stratification, were incorporated. The Jackknife Repeated Replication method (Rust, Rao, 1996, Heeringa, West, Berglund, 2010) was utilized for variance estimation, which accounted for the random sampling weights and the stratification. The weight variable is named weight in the data set. The weights have not been normalized. The stratum variable, which contains the sampling error code for strata, is called StrataC.
The variable
StrataC contains values 1, 2, 3, and 4. Each value is coded for a different stratum or a different kind of enterprise. So, code 1 presents industrial enterprises, code 2 trade enterprises, code 3 service industry enterprises, and code 4 other enterprises.
Results
Use of statistical methods in small enterprises
First, the research preposition that most Croatian small enterprises do not use statistical methods will be researched and tested. This research preposition can also be considered as the assumption that more than 50%, in terms of percentages, or more than 0.50, in terms of proportions; of Croatian small enterprises do not use statistical methods. In order to obtain data for this analysis, enterprises were asked if they use statistical methods in their business. Overall, 631 enterprises answered this question.
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Vol. 5 No. 3 / September2014 According to the data in Table 3 , 215 enterprises have stated that they use statistical methods, and 416 enterprises that they do not use them. It could be easily concluded that approximately 1/3 of the enterprises (34.54%) use statistical methods, and 2/3 (65.46%) do not use them. Table 3 also provides a 95% confidence interval for the proportions. According to the 95% interval, it is expected that from 30.72% to 38.36% of Croatian small enterprises use statistical methods. On the other side, the second 95% confidence interval for proportion shows that it could be expected that from 61.64% to 69.28% of Croatian small enterprises do not use statistical methods. Both 95% intervals indicate that, at the significance level α = 0.05, more than 50% or 0.50 of Croatian small enterprises do not use statistical methods. Consequently, the first research preposition of the paper can be accepted. Table 3 also provides Deff. The value of Deff of 1.0548 indicates that the stratification and the weights, which were accounted for in the analysis, did not result in an improved level of precision for this estimate. On the contrary, the variance for this estimate is 1.0548 times or 5.48% higher than it would be for the variance of simple random sampling for the same sample size (631 enterprises). According to the value of Deff, the effective sample size, or the sample size of simple random sampling that would result with the same level of precision, is 599 enterprises.
The general conclusion is that most Croatian small enterprises do not use statistical methods, but a further analysis was performed to check if that is valid for all different kinds of enterprises. So, the enterprises were observed separately according to their main activity. Table 4 shows the results of the analysis of the statistical methods use in Croatian small enterprises according to their main activity. The 95% confidence intervals and the empirical z-value suggest that, at the significance level α = 0.05, the same conclusion as for all small enterprises in general, can be made for small industrial enterprises (CI 95% = 0.6178, 0.7602; p < 0.0001), trade (CI 95% = 0.5212, 0.6877; p = 0.0069), service industry (CI 95% = 0.6120, 0.7170; p < 0.0001) and other (CI 95% = 0.4935, 0.9065; p = 0.0287) small enterprises. The value of the Rao-Scott F-statistic for the overall test of the null hypothesis that enterprises' activities and the statistical methods use are not associated is 1.0871 (num df = 2.83, den df = 1774.19, p = 0.3514). Consequently, at the significance level α = 0.05, the null hypothesis that enterprises' activities and the statistical methods use are not associated may not be rejected. Also, it has been shown that all Deffs for used estimates are less than 1 indicating that, compared to the simple random sampling for the same sample size; the higher levels of precision for subpopulation estimates are achieved. 
Business Systems Research Vol. 5 No. 3 / September 2014
Relation between use of statistical methods and net income of small enterprises
The second aim of the paper is to examine if the use of statistical methods has positive effects on enterprises' performance measured through net income. In Table  5 . It is assumed that enterprises that use statistical methods on average have greater net income than the enterprises that do not use statistical methods. But the t-test of equality of means has shown that, at the significance level α = 0.05, the null hypothesis that the average net income in enterprises that use statistical methods is smaller or equal to the average net income in enterprises that do not use statistical methods, may not be rejected (mean difference = 42,722; p = 0.3860). The same decision can be made for all the strata. That way, the second research preposition of the paper could be rejected. Table 5 provides Deffs and shows that the overall Deff of 1.0554 indicates that the stratification, which was made in the survey, and the weights, which were introduced in the analysis, did not result in an improved level of precisions for this estimate. The Deff indicates that the variance for the observed estimate (average net income) is 1.0554 times or 5.54% higher than the variance of simple random sampling for the same sample size (611 enterprises). According to the value of Deff, the effective sample size is 579 enterprises. In Table 5 Deffs for each stratum overall are also given. The first two strata, industrial and trade enterprises, have Deffs higher than 1, indicating that, compared to the simple random sampling for the same
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sample size, lower levels of precision for the subpopulation estimates are achieved. On the other side, the remaining strata, service industry and other enterprises, achieved higher levels of precision for the average net income compared to the simple random sampling of the same sample size. If the standard errors in the table are observed closer, it can be concluded that they have high values. In the same way, if standard deviations of net incomes are observed, it can be concluded that their values compared to means values are high. For this reason the representativeness and the means use in the statistical analysis is questionable. So, an additional statistical analysis is required. Due to the very large dispersion of the small enterprises' net incomes, the net incomes have been recoded for the purpose of the analysis. If the value of the net income is between -500,000 and 0 HRK, it is coded with number 0. Therefore in this group there are enterprises that have negative values for net income. On the other hand, if the value of the enterprises' net income is between 0 and 5,000,000 HRK, it is coded with number 1. It has to be emphasized that there are overall 29 enterprises that have net income outside the stated intervals. It is assumed that these enterprises were influenced by one or more different factors that are not usually a part of their business, but they had an impact on their net income during 2011. Because of that these 29 enterprises are excluded from further analysis. As a result of the transformation, the variable net income becomes a binary variable, and consequently, the logistic regression analysis will be used. In the logistic regression model the variable Use of statistical methods is going to be an independent variable, and the variable Net income is going to be a dependent variable. Vol.
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Additionally the analysis by stratum is going to be made. The results of the logistic regression analysis are given in Table 6 . In Model 1 net income is observed taking into consideration the use of statistical methods and the enterprise's main activity. According to the Wald Chi-Square, the variable Use of statistical methods (χ 2 (1)=3.0195, p = 0.0823) is statistically significant in the model at the significance level α = 0.10. Thus, the enterprise that uses statistical methods has 1.574 times or 57.4% (90% CI = 1.025, 2.418) greater odds of achieving positive net income than the enterprise that does not use statistical methods (holding all other factors constant). On the other side, the variable Main activity, which represents the strata analysis, overall is not statistically significant at any usual used level of significance (χ 2 (3)=2.1418, p = 0.5435). As a result Model 2 has been formed without this variable. In this new model, the variable Use of statistical methods (χ 2 (1)=2.677, p = 0.1018) is statistically significant in the model at the significance level α = 0.15. In ensuring statistical significance at the lower level the sample size was probably the main limiting factor. So, the enterprises that use statistical methods have 1.533 times higher odds of achieving a positive net income compared to the odds of achieving a positive net income by an enterprise that does not use statistical methods (85% CI = 1.053, 2.232). That way, the second research preposition of the paper could be accepted.
Discussion and conclusion
Methodological remarks
The analyses have shown that most Croatian small enterprises do not use statistical methods. It has been shown that only 215 enterprises of 631 in the sample or 34.54% use statistical methods in their business. As a result it can be concluded that at the significance level α = 0.05 more than 50% of Croatian small enterprises do not use statistical methods. This conclusion can be made for Croatian small enterprises in general, but also when their main activity is taken into consideration. The conducted analyses have confirmed and proven that Croatian small enterprises have not yet recognized the advantages of the use of statistical methods.
The first analysis has shown that there was no statistically significant difference in average net income in 2011 between Croatian small enterprises that use statistical methods and those that do not use them (mean difference = 42,722, se = 144,983.38, t = 0.29, p = 0.3860). The same conclusion could be made at the stratum levels. The in-depth analysis has shown that the net incomes have high dispersion. Thus, the results of the conducted analysis should be taken with care because the analysis was based largely on the means. In order to overcome the problem of the high net income dispersion the values of net income were divided and coded into two groups. The net incomes that are between -500,000 and 0 HRK were put in the first group, and the net incomes that are between 0 and 5,000,000 HRK were put in the second group. The net incomes in the first group were then coded with 0 and the net incomes in the second group with 1. This way the logistic regression analysis was enabled. In the logistic regression analysis the dependent variable, coded the net income, and the independent variable, coded the use of statistical methods in enterprises, were used. The analysis has shown that the enterprises using statistical methods have 1.533 times higher odds of achieving a positive net income compared to the odds of achieving a positive net income by an enterprise that does not use statistical methods (χ 2 (1)=2.677, p = 0.1018, 85% CI = 1.053, 2.232).
Relation to previous findings
Previous studies have monitored statistical methods use in enterprises in general or just in large ones. Also, previous studies have not researched the impact of the statistical methods use on enterprises' net income. Therefore, the conducted research represents a significant step forward in understanding the position and the role of statistical methods in enterprises.
Practical implications
The conducted analyses in this paper have resulted in the following two main conclusions: most Croatian small enterprises do not use statistical methods, and the use of statistical methods may have a positive impact on the value of net incomes for Croatian small enterprises. If Croatian small enterprises want to succeed on the demanding European Union's market they should consider using statistical methods in their business. In order to maximize the effects of using statistical methods, small enterprises should first become acquainted with different statistical methods. In the next step, after a thorough analysis enterprises should choose which statistical methods they are going to use and make a statistical methods implementation plan. It is very important that the enterprises are aware of the fact that using statistical methods alone does not guarantee a positive net income. Statistical methods should be treated only as an assistance tool in achieving better business results.
Research limitations and further research
There are several important limitations of the conducted survey. The first limitation is the frame. The used frame contained a list of all small enterprises in Croatia, but it did not contain a list of e-mail addresses for all of them. This resulted in a large share of the Croatian small enterprises not having a chance to be involved in the survey. Another great limitation of the survey was the way in which it was conducted. Namely, in order to achieve as high a response rate as possible, this web survey used only a limited number of questions. This way it was not possible to survey all aspects and effects of using statistical methods on an enterprise's results. Another limitation of the conducted survey is a very low response rate (2.56%). This response rate could have a significant impact on inferences. Given that situation, future surveys should use a face-to-face mode instead of a web survey mode. Future surveys should give special attention to choosing the most appropriate person in the enterprise for an interview. Future research studies should seek answers to the question why enterprises do not use statistical methods.
